Ovariectomy attenuates hyperpolarization and relaxation mediated by endothelium-derived hyperpolarizing factor in female rat mesenteric artery: a concomitant decrease in connexin-43 expression.
Estrogen status is known to affect the incidence of cardiovascular disease. Experiments were designed to prove the influences of in vivo estrogen manipulations on vascular hyperpolarization and relaxation mediated by endothelium-derived hyperpolarizing factor (EDHF), and to explore the possible mechanism contributing to the altered EDHF responses in estrogen-deficient states. Mesenteric arteries with intact endothelium were isolated from sham-operated (control), ovariectomized (OVX), or OVX with 17beta-estradiol replacement (OVX + E ) female rats. In the presence of apamin and charybdotoxin, there was no difference between groups in relaxations to the Ca ionophore A23187 and the endoplasmic reticulum Ca -adenosine triphosphatase inhibitor cyclopiazonic acid (CPA). However, N -nitro-L-arginine produced a marked decrease in A23187- and CPA-induced relaxations in OVX compared with control and OVX + E arteries. In control arteries, A23187 and CPA elicited membrane hyperpolarization in a sustained manner. In contrast, A23187 produced only a small and transient hyperpolarizing effect in OVX arteries. OVX also greatly attenuated the sustained pattern of hyperpolarization to CPA. Such changes in hyperpolarizations were not seen in OVX + E arteries. The EDHF-mediated relaxant and hyperpolarizing responses of control arteries to A23187 and CPA were significantly inhibited by the gap junction inhibitor 18 alpha-glycyrrhetinic acid. Immunohistochemical examination for connexin-43 showed that the expression was abundant along the endothelial layer in control and OVX + E arteries, while being much less in OVX arteries. It was concluded that estrogen deficiency specifically impairs EDHF-mediated vascular actions. This may be partly explained by the reduced expression of connexin-43, a protein molecule that could form myoendothelial gap junction channels.